WHAT L S C LAIMED I S : 

1. An ablation apparatus for ablating an object with 
a laser beam, the apparatus comprising: 

a laser light source for emitting the laser beam 
which effects ablation to the object; 

an irradiation optical system for directing and 
irradiating the laser beam emitted from the laser light 
source onto an irradiation surface of the object; 

an aperture, arranged in the irradiation optical 
system, having an opening; 

a convex lens, arranged in the irradiation optical 
system, for once collecting the laser beam passed through 
the opening of the aperture, and then directing the laser 
beam onto the irradiation surface at a defocus position; 
and 

an aspherical optical element, arranged in the 
irradiation optical system, for making intensity 
distribution of the laser beam after passing through the 
opening of the aperture to be intensity distribution in 
a convex shape, wherein an aspherical shape of the 
aspherical optical element is a curved shape where a 
radius of curvature at a local surface is reduced toward 
a peripheral portion from an optical axis. 

2, The ablation apparatus according to claim 1, 
where in 

a focal length f of the convex lens is within a range 
of 50 to 500 (mm) , 
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the aspherical shape of the aspherical optical 
element is obtained by a formula Z=-exp [aXY 5 ] +1 giving 
an exponential function wherein Y indicates a distance 
(mm) from the optical axis and Z indicates a sag amount 
(mm) , and 

an exponential coefficient "a" is within a range of 
0 . 00006 X exp [-0 . 0009 X f] ^ a ^ 0 . 0 0 0 5 X exp [ 0 . 0 0 0 2 X f ] . 

3. The ablation apparatus according to claim 2, 
wherein an opening diameter 0 of the aperture is within 
a range of 0 . 4256 X a -0 * 185 ^ 0 S 1 . 1 2 8 X a "° ' 1 508 (mm). 

4. The ablation apparatus according to claim 3, 
wherein a defocus amount L from a focal point of the convex 
lens to the irradiation surface is within a range of 0.8 
X(f/0) ^ L ^ 2.0X(f/<f>) (mm). 

5. The ablation apparatus according to claim 2, 
wherein a distance d from the aspherical optical element 
to the convex lens is within a range of 3 . 2 4 4 8 X f - 2 7 4 . 5 1 
^ d ^ 4 . 1520 X f-40 . 647 (mm). 

6. The ablation apparatus according to claim 1, 
wherein the aspherical optical element has a flat shape 
on a laser light source side and the aspherical shape 
on an irradiation surface side. 

7. The ablation apparatus according to claim 1, 
wherein the aspherical optical element is arranged in 
the vicinity of the opening of the aperture. 

8. The ablation apparatus according to claim 1, 
wherein the aspherical optical element makes the 
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intensity distribution of the laser beam after passing 
through the opening of the aperture to be intensity 
distribution where intensity in a central portion is 
relatively high and intensity in the peripheral portion 
is relatively low. 

9. The ablation apparatus according to claim 1, 
further comprising a moving unit which moves the aperture 
and the aspherical optical element inside and outside 
an optical path of the laser beam. 

10. The ablation apparatus according to claim 1, 
wherein the aperture has a fixed opening and profiles 
a large cross-sectional area of the laser beam into a 
small area. 
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